Mediator responses of alveolar macrophages and kinetics of mononuclear phagocyte subset recruitment during acute primary and secondary mycobacterial infections in the lungs of mice.
Little is known about the activation programme induced in alveolar macrophages upon phagocytosis of mycobacteria and the concomitant mononuclear phagocyte migratory responses that shape the acute phase of mycobacterial infection. Using high-speed cell sorting in conjunction with real-time RT-PCR analysis, we show that sorted alveolar macrophages of transgenic CX3CR1+/GFP mice infected with red fluorescent-labelled Mycobacterium bovis BCG exhibited weak transcriptional changes of lysosomal cathepsins B, L, D, K and S, whereas antimicrobial cathepsin G was strongly induced upon infection. Moreover, mRNA levels of pattern recognition receptors TLR2, TLR4 and NOD2 were downregulated as were neutrophil chemoattractants KC, MIP-2 and IP-10, whereas highly upregulated mRNA levels of the monocyte chemoattractant CCL2 were observed. M. bovis BCG infection of the mice elicited the alveolar accumulation of highly CX3CR1-positive alveolar dendritic cells but not neutrophils within the alveolar compartment, whereas no increased accumulation of CX3CR1high lung parenchymal dendritic cells (lung DC) or CX3CR1neg lung macrophages compared with controls was noted. In contrast, CX3CR1+/GFP mice previously immunized with M. bovis BCG rapidly responded with increased accumulations of both CX3CR1high alveolar and lung parenchymal DC and CX3CR1neg lung macrophages upon intratracheal M. bovis BCG challenge. Moreover, alveolar and lung macrophages and lung DC were found to contribute to early uptake of M. bovis BCG. Together, acute mycobacterial infection triggers both rapid changes in gene expression profiles in infected alveolar macrophages and a compartment-specific accumulation of mononuclear phagocyte subsets contributing to M. bovis BCG uptake in vivo.